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CompansonofthclH-NMRspcctrumof27wilhthatof25cxhibitcdlhcanisotropycffectofthcl-acctyl 
groｕｐｏｎｔｈｃｏ肋o-couplcdC-7proton(｡,Ｊ=7.5Ｈｚ)ｂｙａｚ､１ｐｐｍ(67.22→8.30),provingthcse
compoundsarc5-substitutcdindolcsmYlcfOnnationｏｆ２５ｃａｎｂｃｃｘｐｌａｉｎｃｄｂｙｔｈｃｒｃｇｉｏｓｃlcctivc 
nuC1eoPhnicattackofP-toluenesuhnatcatthe5-positionaMhcl-hydroxylcavinggroupdcpartsupon 
protonation、nlisisanadditionalcxampleofnuclcophihcsubstimtionrcactionsCharactcristicto
Lhydroxyindolcs・Z
1nconclusion，wchavcfbundthatl-hydroxyindolcsprovidcunprecidcntcdtypesofcompoundssuchas 
4-substitutcdindolcsand4〃1,3-dioxolo[4,5-6]mdolcsuponrcactionwithTM1macctone,whilcthc
rcactionwithTWHinacctonccontrastivclyproduccs2〃1,2-oxmno[2,3-Uulindolcand5-tosyloxyindolc
Bychoosingrcactionconditionsandsubstratcs，whctherwccouldcontrolthcrcactionpathwaystoobtain 
individualproductsselcctivclyandinbcttcryicldsisthencxtfacingsubjcct． 
ＥＸＰＥＲＩＭＥＮＴＡＬ 
ＭｃｌｔｉｎｇｐｏｉｎｔｓｗｃｒｃｄｅｔｅｒｍｉｎｅｄonaYanagimotomicromeltmgpointapparatusandareuncorrcctcd・lR
spcctrawcrcdctcrmincdwithaShimadzulR-420spcctrophotometcr，ａｎｄｌＨ－ＮＭＲｓｐｃｃｔｒａｗｉｔｈａＪＥＯＬ 
ＧＳX-500spcctromctcrwithtetramcthylsUancasanintcmalstandard・MSwcrcrccordcdonJEOL
SX-102AandJMS-GCmatcspcctromctcrs・Columnchromatographywaspcrfbrmcdonsincagcl(Sio2，
100-200mcsh,fromKantoChcmicalColnc.)throughoutthcprcscntstudy、
１－Acetyl-1,2,3,8-tetrahydmpyrmlo[2,3-6]indole（2a)，Nb-Acetyl-2,3-dihydm-2･ＯＸＯ‐ 
twptamine（3a)，Ⅳb-Acetyltwptamine(4)，Ⅳb-AcetyM-tosyIoxytUptamine（7b)，and 
Nb-Acetyl-6-tosyloxytⅣptamine（8a）fmmNb-Acetyl-1-hydroxytIyptaｍｉｎｅ（1a)－耐Ｃｌ
（1818ｍｇ,0.96,mol)wasaddcdtoasolutionofla(208.8ｍｇ,0.96,mol)inanhydrousTHF(8.0 
ｍL)andEt3N(０．８ｍL,５．７，mol)at０℃withstirring・AftcraddiUonalstirringatrtfOrlh,iccandH20
wasaddcdtothcrcactionmixturc､ThcwholewascxtractedwithCHCl3-McOH(95:5,ＷV)nlccxtract 
waswashcdwithbrinc,dricdovcrNa2SO4,andcvaporatcdundcrrcduccdprcssurctolcavcanoil,which 
wascolumn-chromatographcdonSiO2rcpcatcdlywithCHCl3-McOH(98:1-98:2,ＷV)togivc2a4 
（80.3ｍｇ,４２%),４４(4.9ｍｇ,３％),７ｂ(1.7ｍｇ,0.5％),８ａ(16.5ｍｇ,５％),and3a4(12.4ｍｇ,６%)in 
thcordcrofc]ution7b:ｍｐｌ７８－１８２ｏＣ(palcycllowprisms,rccrystalhzcdfromEtOAc-hcxanc).ＩＲ 
(KBr):3303,3216,1624,1570,1371,1177,1023,858cm-1.1H-NMR(CDC13）６:1.94(3H,s),２４８ 
(3H,s),3.08(2H,t,J=7.1Ｈｚ),３．５８(2H,ｑ,J=7.1Ｈｚ),５．８５(1Ｈ,brs),６．４８(1Ｈ,ｄｄ,J=0.7,8.0Ｈｚ)， 
6.98(1H,t,Ｊ=8.0Ｈｚ),７．０４(1Ｈ,ｄ,Ｌ２４Ｈｚ),7.25(1H,。d,ﾉｰ0.7,8.0Ｈｚ),737(2H,brd,J=８２
Ｈｚ),７．８３(2H,brd,Ｊ=8.2Ｈ⑳,８．２３(1H,brs)ＨＲ－ＭＳ腕/z:CalcdfOrC19H20N204S:3721135．
Found:372.1144.8a:ｍｐｌ９０－１９１ｏＣ(colorlcssprisms,recrystalUzcdfromEtOAc).ＩＲ(KBr):3400, 
3182,1660,1542,1361,945cm-1.1ＨNMR(CD30D）６:１．８８(3H,ｓ),２．４３(3H,ｓ),２．８８(2H,ｄｔ， 
J=0.8,7.5Ｈｚ),3.41(ZH,t,J=7.5Ｈｚ),６．５７(1Ｈ,．｡,J=2.2,8.5Ｈｚ),6.97(1Ｈ,ｄｄ,Ｊ=0.5,2.2Ｈｚ)， 
7.10(1H,s),７．３７(2H,brd,Ｊ=8.5Ｈ⑳,７．４２(1Ｈ,．｡,J=0.5,8.5Ｈｚ),7.67(2H,brd,ﾉｰ8.5Ｈｚ）ＭＳ 
航:372(Ｍ).Ａ"αLCalcdfOrC19H20N204S:Ｃ,6127;Ｈ,5.41;Ｎ,7.52Found:Ｃ,61.17;Ｈ,5.47；
Ｎ，7.23．A1thoughchromatographicalscparationof7bfiPom8awasquitcdifficulLthcfiPactions 
containing7band8awerereadilyobtaincd、ｓｏ，ｔｈｃｐｕｒｃｓａｍｐｌｃｏｆ７ｂｗａｓｐｒｅｐａｒｃｄｂｙthcfbUowing
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alkalinchydrolysisofMJ,｣Vb-diacctyl-4-tosyloxyindolc(10)． 
Ⅳα,Ⅳb-DiacetyI-4-p-tosyloxytryptaｍｉｎｅ（10）ａｎｄⅣα,Nb-Diacetyl-6-p-tosyloxytrypta･ 
ｍｉｎｅ（113リfromtheFmctionsContaining7band8a-TYlcfiPactionscontaining7band8a
wcrccoUcctcdaftcrthcsimilarrcactionsandwork-upasdcscribcdabovc・Thcmixturc(27.5ｍｇ,0.07
,mol)wasdissolvcdinanhydrousDW(1.5ｍL).mcsolutionwasaddcdto60％ＮａＨ(5.9ｍｇ,０．１４ 
，mol,washcdwithdrybcnzcnc)at０℃withstirringAfteradditionalstirlingatrtfOrlOmin,asolution 
ofAcCl(19.8ｍｇ,０．２２，mol)manhydrousDIV価(0.5ｍL)wasaddcdtothcrcsultantsolution､Thc
mixturcwasstirrcdatrtfOr30minAftcradditionofH20undcricccoohng,thcwholcwascxtractcdwith 
EtOAc､Thccxtractwaswashcdwithbrinc,dricdovcrNa2SO4，andcvaporatcdundcrrcduccdprcssurcto 
lcavcanoU,whichwascolumn-chromatographｃｄｏｎＳｉ○2withCHC13-McOH(99:1,ｖ/V)togivella 
（13.3ｍｇ,４４%)ａｎｄｌＯ(10.6ｍｇ,３５％)inthcordcrofclution・１０:ｍｐｌ515-152.5°Ｃ(colorlcss
nccdlcs,rccrystalUz尼dfiPomEtOAc-hcxanc).ＩＲ(KBr):3298,1705,1639,1434,1379cm-1.1H-NIVF
（CDC13）６:198(3H,ｓ),２．４９(3H,ｓ),２．６１(3H,ｓ),３．０８(2H,t,上７Ｈつ,３．６２(2H,ｑ,Ｊ=７Hz
coUapscdtot,J=7Ｈｚ，onadditionofD20),5.85(1H,brs,disappcarcdonadditionofD20),６．５８(1Ｈ， 
｡d,J=0.7,8.1Ｈ⑳,7.15(1Ｈ,t,J=8.1Ｈｚ),７３２(1H,ｓ),７．３９(2H,。,Ｊ=８１Ｈｚ),7.80(2H,。,Ｊ=８３
Ｈｚ),８．３９（1H，。｡,ﾉｰ０７，８．３Ｈｚ)．ＨＲ－ＭＳ腕/z:CalcdfOrC21HZ2N2o5S：414.1250Found：
414.1251. 
Ⅳb-Acetyl-4-tosyloxytryptamine(7b）ｆｍｍｌＯ－Ｓａｔ・aqNaHCO3(1.0ｍL,1.05,mol)was
addcdtoasolutionoflO(６４ｍｇ,０．０１５，mol)inMcOH(ＬＯｍＬ)andlhcmixturcwasstirrcdatrtfbr 
45min・AftcradditionofH2qthewholcwascxtractcdwithCHCl3-MCOH(95:5,Ｖ/V).nlccxtractwas
washcdwithbrinc,dricdovcrNa2SO4,andcvaporatcdundcrrcduccdpressurctolcavcanoU,whichwas 
column-chromatographcdｏｎＳｉＯ２ｗｉｔｈＣＨＣ１３－ＭｃＯＨ(97:3,ｖ/V)ｔｏｇｉｖｃｐｕｒｃ７ｂ(４４ｍｇ,７７%） 
l-Acetyl-1,2,3,8-tetmhydmpyrroIo[2,3-6]indole（2a)，Ⅳb-Acetyl-2,3-dihydro-2-oxo‐ 
tⅣptamine（3a)，Ⅳb-Acetyltlyptamine(4)，Ⅳb-Acetyl-4-p-tosyloxytwptaｍｉｎｅ（7b)，Ｎｂ‐ 
AceM-6-p-tosyloxytwptamine（8a)，ａｎｄ８ｂ－(2-AcetylaminoethyI)-2,2-dimethyl-4H-1,3‐ 
dioxolo[4,5.6]indole(，a)fmmla-p-mucncsulfbnylchloridc(88.5ｍｇ,0.47,mol)wasaddcd 
toasolutionofla(101.6ｍｇ,０４７，mol)inanhydrousacctonc(200ｍL)andEt3N(O65mL,４７ 
mmoDatOoCwithstirringAftcradditionalstirringatrtfOrlh,Ｈ２０wasaddcdtothcrcactionmixturc・
mlcwholcwascxtractcdwithCHCl3NcOH(95:5,Ｖ/V).Thccxtractwaswashcdwithbrinc,dricdovcr 
Na2SO4,andcvaporatcdundcrrcduccdpressurctolcaveanoiLwhichwascolumn-chromatographcdon 
SiO2rcpcatcdlywithCHCl3-McOH(99:1,Ｗ)andthcnwithCHC13-McOH-28％aqNH3(46:2:0.2, 
v/V)togivc2a4(12.8ｍｇ,１４％),，ａ(3.7ｍｇ,３％),４４(3.7,9,4％),７ｂ(0.3ｍｇ,０．２％),８a(5.2ｍｇ， 
3％),and3a4(6.5ｍｇ,６％)inthcordcrofclution9a:palcycllowoiLIR(film):3300,1640(br),１５５０ 
（br),1027,750cm-1.1H-NIVm(DMSO-`！6）６:１０２(3H,ｓ),１．３５(3H,ｓ),176(3H,ｓ),１．８７(1Ｈ， 
ddd,J=5.1,10.1,13.5Ｈｚ),２．０５(1Ｈ,ddd,J=6,11,13.5Ｈｚ),2.91卍.９９(1H,、),3.04弓１２(1Ｈ，
、),5.44(1H,。,J=2.5Ｈｚ),6.53(1Ｈ,。,ﾉｰ7.5Ｈｚ),６．６４(1Ｈ,ｄｔ,J=1.3,7.5Ｈｚ),6.88(1H,。,Ｊ=2.5
Ｈｚ),7.07(1H,ｄｔ,J=1.3,7.5Ｈｚ),７．１５(1Ｈ,brd,Ｊ=7.5Ｈｚ),７．７７(1H,ｂｒＭ=5.0Ｈｚ).ＨＲ－ＭＳｍ/z： 
CalcdfbrC15H20N2o3:276.1474Fbund:276.1477. 
1-Trifluomacetyl-1,2,3,8-tetmhydmpyITolo[2,3-6]indole（2b)，Ⅳb-TⅡifluoroacetyl-6-P‐ 
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tosyloxytⅣptamine（8b)，ａｎｄ８ｂ－(2-Ｔ前fluomacetylaminoethyl)-2,2-dimethyl-4H-1,3‐
dioxolo[4,5-6]indole（,b）fmmNb-TIifluomacetyl-1-hydmxytIyptamine（1b）－ｍＣｌ 
（３６０ｍｇ,０．１９，mol)wasaddcdtoasolutionoflb(51.1ｍｇ,O19mmol)inacctone(2.0ｍL)and 
Et3N(0.26ｍL,１．９，mol)at０℃withstirring・Aftcradditionalstirrmgatrtfbrlｈ,iccandH20was
addcdtothcrcactionmixturc・ThcwholcwascxtractcdwithCHCl3-ＭｃＯＨ(95:5,ｖ/V).mccxtractwas
washcdwithbrinc,dricdovcrNa2SO4,andcvaporatcdundcrrcduccdpressurctoleavcanon,whichwas 
column-chromatographcdonSio2withCHq3-hcxanc(2:1,ｖ/V),thcnwilhCHCl3togivc2b4(27.7 
ｍｇ,５８%)，９ｂ(6.9ｍｇ,１１％),ａｎｄ８ｂ(4.7ｍｇ,６%)mthcordcrofclution9b:ｍｐｌＯ４－１０５ｏＣ 
（colorlcssfhlenccdles,rccrystallizcdfromEtOAc-hcxanc).ＩＲ(KBr):3407,3342,1700,1613,1551, 
1160(br)ｃm~1.1H-NMR(CDq3）６:１１０(3H,s),1.47(3Ｈ,s),２．１２(1Ｈ,ddd,J=14.9,7.1,46Ｈｚ)， 
227(1H,。｡｡,ﾉｰ14.9,8.1,4.7Ｈｚ),3.38-346(1H,、),368-3.75(1Ｈ,、),4.73(1H,brs),５．４１
(1H,ｓ),６．６６(1H,brd,Ｊ=7.6Ｈｚ),６．８５(1H,ｄＬＪ=10,7.6Ｈｚ),7.20(1H,。t,Ｊ=１２，７．６Ｈｚ),７．２５
(1H,brd,J=7.6Ｈｚ),７．２８(1H,brs).Ａ"OJLCalcdfOrC15H17N2o2F3:Ｃ,54.54;Ｈ,5.19;Ｎ,8.48． 
Found:Ｃ,54.56;Ｈ,5.15;Ｎ,8.44.8b:mpl67-168oC(colorlessplatcs,rccrystalUzcdfromCHCl3)． 
ＩＲ(KBr):3304,1717,1368,1173,1087cm-1.1H-NW(CDCl3）６:2.45(3H,s),３．０１(2H,t,ﾉｰ6.7 
Ｈｚ),3.65(2H,ｑ,J=6.7Ｈ⑳,６３３(1H,brs),6.62(1H,．｡,J=8.6,2.3Ｈｚ),7.08(1H,。,ﾉｰ2.3Ｈｚ)，
7.17(1H,。,上２Ｈｚ),７．３０(2H,brd,Ｊ=8.6Ｈｚ),7.40(1H,。,Ｊ=８６Ｈｚ),7.71(2H,brd,Ｊ=8.6Ｈｚ)，
817(1H,brs).AMLCalcdfbrC19H17N204F3S:Ｃ,53.52;Ｈ,402;Ｎ,6.57Found:Ｃ,53.55;Ｈ， 
４．０３;Ｎ，6.47. 
Ⅳ-Adamantyl-4-(2-oxyindol-3-yl)butanamide（3c）andN-Adamantyl-4-(2,2-dimethyl‐ 
4Ｈ-1,3-dioxolo[4,5-6]indol-8b-yl)butanamide（，c）ｆｍｍⅣ-Adamantyl-4-(1-hydmxyin‐ 
dol-3-yl)butanamide（1c)一TMl(16.6ｍｇ,０．０８，mol)wasaddcdtoasolutionoflc(29.3ｍｇ，
0.08,mol)macctonc(1.5ｍL)andEt3N(Ｏ１２ｍＬ,０．９，mol)atOoCwithstirring・Aficradditional
stirrmgatrtfOr3Omi､，iccandH20wasaddcdtothcrcactionmixture・mcwholcwascxtractcdwith
CHCI3-MCOH(95:5,ＷV)Ihccxtractwaswashcdwithbrmc,dricdoverNa2SO4,andcvaPoratcdundcr 
reduccdpressurctolcavcanoil,whichwascolumn-chromatographcdonSiO2withEtOAc-hexanc(1:2-
1:1,v/V)togivcDc(3.4ｍｇ,10％)and3c(14.3ｍｇ,４９％)mthcordcrofclution､３c:ｍp227.0-228.5℃ 
(colorlcsspowdcr,rccrystallizcdfromCHCl3).ＩＲ(KBr):3292,2904,1712,1628,1550,750ｃｍ~1. 
1H-NIVⅨ(CDC13）６:164-1.68(6H,、),1.67-1.72(ZH,、),１．９６－１９９（6H,、),1.97-2.03
(2H,、),2.06(3H,brs),２．１０(2H,t,J=7.4Ｈｚ),3.47(1Ｈ,brt,J=6.1Ｈｚ),5.18(1H,brs),6.85(1H，
｡,Ｊ=7.6Ｈｚ),７．０２(1H,。t,J=1.0,7.6Ｈｚ),720(1H,brt,Ｊ=7.6Ｈつ,７．２５(1H,ＬＪ=７６Ｈｚ),７．７９
(1H,brs,dhsappcarcdonadditionofD20).ＭＳ雌:352(Ｍ).AMCalcdfbrC22H28N202.1/2H20：
C,73.10;Ｈ,８．０９;Ｎ,7.75.Found:Ｃ,72.97;Ｈ,7.81;Ｎ,7.70.ＤＣ:paleycUowoU・ＩＲ(KBr):3292,
1643,1613,1543,1017,746cm-1.1Ｈ－ＭＶｍ(CDC13）６:1.11(3H,ｓ),145(3H,ｓ),1.49-1.61(1H， 
､),1.64-1.68(6H,、),1.64-1.78(1H,、),1.85,03(3H,、),1.95-1.98(6H,、),2.06(3H,ｂｒ
ｓ),2.03-2.16(1H,、),４．６６(1Ｈ,brs),5.06(1H,brs),5.44(1H,ｓ),6.61(1Ｈ,。,Ｊ=7.5Ｈｚ),６．７９
(1Ｈ,ｄＬＪ=0.9,7.5Ｈｚ),７．１４（1H,。t,Ｊ=1.2,7.5Ｈｚ),７．２３(1Ｈ,。d,Ｊ=０９，７．５Ｈｚ).ＨＲ－ＭＳ雌：
CalcdfbrC25H34N203:4102569.Fbund:410.2578. 
Ⅳα,Ⅳb-DiacetyI-6-p-tosyloxytⅣptamine（11⑳ｆｍｍ８ａ－Ａｓｏｌｕｔｉｏｎｏｆ８ａ（39.8ｍｇ'0.11 
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mmoDinDMF(1.5ｍL)wasaddcdto60％ＮａＨ(９３ｍｇ,O23mmol,washcdwithdrybcnzcne)at0℃ 
withstirringAftcradditionalstirringatrtfOrlOmin,asolutionofAcd(302ｍｇ,0.38,mol)inDlW 
(Ｏ５ｍＬ)wasaddcdtothcrcsultantsolutionandthcmixturewasstinPcdatrtfbrlhAftcradditionof 
H20undericecooli､９，thcwholcwascxtractcdwithEtOAc､TY1ccxtractwaswashcdwithbrinc，dricd 
ovcrNa2SO4，andcvaporatcdundcrrcduccdprcssｕｒｃｔｏｌｃａｖｃａｎｏＬｗｈｉｃｈｗａｓｃｏｌｕｍｎ‐ 
chromatographcdonSiO2withEtOActogivcunrcacted8a(５９ｍｇ,148％)andlla(37.6ｍｇ８４９鋤
inlhcordcrofclution､１１a:ｍｐ155.0-156.5℃(colorlcsspnsms,rccrystallizcdffomEtOA←hcxane)． 
ＩＲ(KBr):3256,1706,1658,1634,1172,905,834cm－１．１H-NMR(CD30D）６:1.89(3H,ｓ),２．４４ 
(3H,s),2.58(3H,ｓ),２．８７(2H,。t,J=10,7.1Ｈ⑳,3.47(2H,t,J=7」Ｈ⑳,6.91(1H,。｡,J=2.2,8.5
Hz),7.39(2H,brd,Ｊ=８５Ｈｚ),7.51(1H,。,J=8.5Ｈ⑳,７．５７(1H,s),7.68(2H,brd,J=8.5Ｈつ,７９８
(1H,。,J=2.2Ｈ⑳.AMCalcdfOrC21H22N2o5S：Ｃ,60.85;Ｈ,5.35;Ｎ,6.76.Found:Ｃ,60.63;Ｈ，
5.38;Ｎ，６．６５． 
Ⅳa-AcetyIWb-trifluomacetyM-p-tosyloxytⅣptamine（1lbリｆｍｍ８ｂ－Ａｓｏｌｕｔｉｏｎｏｆ８ｂ
(40.2ｍｇ,0.09,mol)ｉｎＤＩＶⅢ１(ＺＯｍＬ)wasaddcdto60％ＮａＨ(8.0ｍｇ,0.18,mol,washcdwithdry 
bcnzcnc)at０℃withstirring・Afteradditionalstirringatrtfbrl5min,asolutionofAcC1(240ｍｇ,O31
mmol)ｉｎＤＷ(１０ｍL)wasaddcdtothercsultantsolutionandthcmixturcwasstirrcdatrtfOrlhAftcr 
additionofH20undcricccooling，thewholewascxtractcdwithEtOAc､Thccxtractwaswashedwith 
brinc，dricdovcrNa2SO4，andcvaporatcdundcrrcduccdprcssｕｒｃｔｏｌｃａｖｃａｎｏＵ，whichwas 
column-chromatographcdonSiO2withEtOAc-hcxanc(1:1,Ｖ/V)togivcunrcactcd8b(9.4ｍｇ,23%)and 
、b(155ｍｇ,３５％)inthcordcrofclutionllb:ｍｐ162.5-1640°Ｃ(colorlcsspowdcr,recrystalhzed
fromCHC13-hcxanc)ＪＲ(KBr):3328,1698,1371,1174cm－１．１H-NW(CDCl3）６:２４５(3H,ｓ)， 
2.54(3H,s),2.98(2H,。t,J=1.0,7.1Ｈｚ),３．６８(2H,ｑ,J=7.1Ｈｚ,coUapscdtot,J=7.1Hzonaddition
ofD20),6.45(1H,brs,disappcarcdonadditionofD20),７．０１(1H,．｡,J=22,8.5Ｈｚ),7.29(1H,ｂｒ 
ｓ),７．３３(2H,brd,ﾉｰ8.5Ｈｚ),７．４２(1H,。,ﾉｰ8.5Ｈｚ),７．７５(2H,brd,Ｊ=8.5Ｈｚ),8.07(1H,brs)．
A"αLCalcdfbrC21H19N2o5F3S:Ｃ,53.84;Ｈ,4.09;Ｎ,５９８.Fbund:Ｃ,53.56;Ｈ,4.03;Ｎ,5.87. 
4-Acety1.8b-(2-acetylaminoethyl)-2,2-dimethyl-4H-1,3-dioxolo[4,5-6]indole（14）ｆｍｍ 
Ｄａ－Ａｃ２０(1ｍL)wasaddedtoasolutionofla(233ｍｇ,0.08,mol)inpyridinc(ＺＯｍＬ)andthc 
mixturcwasstirrcdatrtfOr８．５ｈ．Evaporationofthcso1vcntundcrrcduccdprcssurcaffbrdcdanoU， 
whichwascolumn-chromatographcdｏｎＳｉＯＺｗｉｔｈＣＨＣｌ３－ＭｃＯＨ(98:2,ＷV)tｏｇｉｖｃｌ４（19.0ｍｇ， 
71％).１４:colorlcssonlR(film):3300,1663(br),１５５３(br),７６０cm-1.1H-NMR(CDCl3）６:１．００ 
(3Ｈ,s)，１５０(3Ｈ,Ｓ)，１．９６(3Ｈ,s)，2.07-2.14(1Ｈ,、),２．２８－２．３５(1Ｈ,、),2.43(3H,s),325-
3.33(1H,、),3.43-3.52(1Ｈ,、),５．８５(1Ｈ,brs),5.87(1H,ｓ),７．１３(1Ｈ,t,Ｊ=7.5Ｈ⑳,7.32百7.37
(2H,、),8.20(1Ｈ,。,J=7ＳＨｚ)HR-MS腕/z:CalcdfbrC17H22N204:318.1580FOund:318.1580.
8b-(2-Acetylamnoethyl)-4-chlomacetyl-2,2-dimethyl-4H-1,3-dioxolo[4,5-6]indole（15） 
fmmla-Asolutionofchloroaccticanhydridc(28.1ｍｇ,０．１５，mol)inCHCl3(0.5ｍL)wasaddcdto 
asolutionofla(14.1ｍｇ,０.O5mmoDinCHCl3(1.0ｍL)andthcmixturewasstirrcdatrtfbr3hSat・
aqNaHCO3andCHCl3wercaddedtothcreactionmixturclheorganiclaycrwaswashedwithbrinc， 
driedovcrNa2S０４，andcvaporatedundcrrcduccdprcssｕｒｃｔｏｌｃａｖｃａｎｏｉｌ，whichwascolumn‐ 
chromatographcdonSiO2withEtOActｏｇｉｖｃｌ５（17.0ｍｇ,８４％)．１５:colorlcssoiLIR(film):3292, 
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1656(br),1550,1480,1400,1059,760cm-1.1H-NIVm(CDC13）６:1.01(3H,s),150(3H,ｓ),195 
（3H,ｓ),2.11-2.18(1H,、),2.31-2.38(1H,、),３．２５－３３２(1H,、),３．４１－３４９(1H,、),４３４
（1H,。,J＝13.2Ｈｚ),４．５５(1H,ｄ,J=13.2Ｈｚ),5.76(1H,brs),６．０４(1H,s),７．１９(1H,。t,J=１０，７．４
Ｈｚ),737(1H,brd,J=7.4Ｈつ,７．３８(1H,ddd,Ｊ=8.1,7.4,1.3Ｈｚ),8.21(1H,brd,J=8.1Ｈｚ)ＨＲ－
ＭＳ碗/z:CalcdfbrC17HZ1N204q:354.1160and352.1190.Fbund:354.1189and3521185.
4-(2-Acetoxy)acetyI-8b-(2-acetylaminoethyl)-2,2.dimethyl-4H-1,3-dioxolo[4,5-6]indole 
（16)fmoml5-AsolutionofNaOAc(7.6ｍｇ,0.09,mol)inH20(0.2ｍL)wasaddcdtoasolution 
of１５(16.5ｍｇ,０．０４７，mol)ｍｍＶ価(2.0ｍL)andthcmixturcwasstirrcdat55-57oCfbr8hAftcr
evaporationofthcsolventunderrcduccdprcssursH20wasaddcdtothercsiduc・Thcwholewas
cxtractcdwithCHCl3-ＭｅＯＨ(95:5,ＷV).Thccxtractwaswashcdwithbrinc,dricdovcrNa2SO4,and 
cvaporatcdundcrrcducedprcssurctolcavcanoil,whichwascolumn-chromatographcdonSio2with 
CHCl3-McOH(98:2,ｖ/V)togivclO(14.6ｍｇ,８３%).１６:colorlessonlR(film):3287,1747,1691, 
1655,763cm~1.1H-NMR(CDCl3）６:1.02(3H,s),１．５０(3H,s),1.96(3H,ｓ),210-2.17(1H,、)，
2.24(3H,s),2.31-238(1Ｈ,、),3.20-3.27(1Ｈ,、),3.44-3.52(1Ｈ,、),4.93(1H,。,J=15.1Ｈｚ)，
506(1H,。,J=15.1Ｈ⑳,5.82(1H,brs,disappcarcdonadditionofD20),５９７(1H,ｓ),７．１６(1H,。t，
J＝1.0,7.4町,７．３６(1H,。｡,Ｊ=7.4,1.3財,７．３６(1H,。｡｡,Ｊ=8.5,7.4,1.3Ｈ⑳,８．１８(1H,ｂｒｄ，
J=8.5Ｈｚ)ＨＲ－ＭＭ/Ｚ:CalcdfbrC19H24N206:376.1634.Fbund:3761630. 
8b-(2．Acetylaminoethyl)-4-hydroxyacetyl-2,2.dimethyl-4H-1,3-dioxolo[4,5-6]indole 
（17)ｆｍｍｌ６－ＳａＭｑＮａＨＣｏ３(0.5ｍL,０．５，mol)wasaddcdtoasolutionofl6(３３ｍｇ,0.009 
,mol)ｍＭｃＯＨ(0.5ｍL)andthcmixturcwasstiITcdatrtfbr45min・AftcradditionofH20tothc
rcactionmixturc,thcwholcwascxtractcdwithCHC13-ＭｃＯＨ(95:5,Ｖ/v).TY1ecxtractwaswashedwith 
brine,driedovcrNa2SO4，andcvaporatcdundcrrcduccdprcssurctoleavcanoiLwhichwascolumn‐ 
chromatographcdonSiO2withCHCl3-McOH(95:5,Ｖ/V)togivcl7(2.5ｍｇ,８５％).１７:ｍｐ130.0-
130.5℃(Colorlcssprlsms,rccrystalUzcdfromEtOAc).、(KBr):3455,3284,1676,1625,1562,1055，
756cm-1.1Ｈ－ＮＭＲ(CDq3）６:1.00(3H,s),1.49(3H,s),1.95(3H,s),2.07-2.15(1Ｈ,、),2.28-
2.36(1H,、),3.23-3.31(1H,、),３３５(1H,ｂｒＭ=４Ｈｚ,disappcarcdonadditionofD20),3.41-
3.49(1H,、),446(1H,。｡,Ｊ=4.3,16.1Ｈｚ,coUapscdtod,J=16.1HzonadditionofD20),４５８(1H，
.｡’た4.5,16.1HzcoUapscdtod,Ｊ=16.1HzonadditionofD20),５．７５（1H,brs,disappearcdon
additionofD20),５．８０(1H,brs),７．１８(1H,。Ｕ=1.0,7.6Ｈｚ),7.38(1H,brd,Ｊ=7.9Ｈｚ),７．３９(1H，
｡｡d,J=7.9,7.6,1.2Ｈｚ),8.21(1H,brd,J=7.6Ｈｚ).Ａ"`uLCalcdfbrC17H2ZN2o5:Ｃ,61.06;Ｈ,6.63； 
Ｎ,８．３８.Fbund：Ｃ,60.90;Ｈ,6.58;Ｎ，8.26． 
Nb-Acetyl-1-(1,1-dimethyl-3-oxo)butoxytIyptamine（26）fmmla-PotassiumZ-butoxidc 
(74.8ｍｇ,０．６７，mol)wasaddcdtoasolutionofla(50.0ｍｇ,O23mmol)ｉｎＤＩＷ(2.5ｍL)undcrAr 
atmosphcrcandthcnmcsityloxidc(9ｍL)wasaddcdtothcrcactionmixturcat０°Ｃ、cmixturcwas
stirrcdatrtfOr72hAftcradditionofH20undcricccooUng，thcwholcwasextractcdwithEtOAc､me 
cxtractwaswashcdwithbrinc,dricdovcrNa2SO4,andcvaporatcdundcrreduccdprcssurctolcavcanoU， 
whichwascolumn-chromatographedonSiO2withCHCl3-MeOH（9Ｍ,ｖ/V)andthcnwithEtOActo 
givc26(35.5ｍｇ,４９％)andunrcactcdla(25.1ｍｇ,５０％)inthcordcrofclution､２６:palcycllowoiLIR 
(film):3300,1713,1653,1553,745cm-1.1H-MVm(CDC13)6:1.53(6H,s),1.98(3H,s),2.22(3H， 
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s),2.93(2H,s),2.93(2H,t,J=6.3Ｈ⑳,3.56(2H,1,Ｊ=6.3Ｈｚ),7.06(1H,s),７．１１(1H,ＬＪ=7.5Ｈｚ)， 
7.叫(1H,ＬＪ=7.5Ｈ⑳,７．３８(1H,。’た7.5Ｈｚ),７．５３(1H,。,ﾉｰ７５Ｈ⑳ＨＲ－ＭＳ腕/z:CalcdfOr
C18H24N2o3:316.1787.Found:316.1791 
5-(2-Acetylaminoethyl)-2,2,4-trimethyl-2H-1,2-oxazino[2,3-α]indole（24)，ⅣZ'一Acetyl‐
5-tosyloxytIyptamine(25）and4fmmla-p-mucnesulfOnicacid(181ｍｇ,1.05,mol)was 
addcdtoasolutionofla(202ｍｇ,0.93,mol)inacctonc(16.0ｍL)andlhcmixturcwasrcfluxcdfbr24 
hwithstirring・EvaporationofthcsolvcntundcrreduccdpressureaffOrdcdanoil，whichwas
column-chromatographedrcpcatcdlyonSiO2withCHCl3-McOH-28％ａｑ・ＮＨ３（46:1:01,ｖ/V)and
CHC13-McOH(95:5,Ｖ/V)ｔｏｇｉｖｃ２４(25.1ｍｇ,９%),４（16.2ｍｇ,７%),２５(333ｍｇ，１０％),and 
unrcactcdla(27.6ｍｇ,１４%)inthcordcrofelution24:paleycllowoiLIR(film):3250,1653,1553, 
755,735cm-1.1H-NW(Mc2SO妬）６:１．４１(6H,ｓ),1.77(3H,ｓ),２．２０(3H,。,Ｊ=1.9Ｈｚ),２．９８
(2H,．｡,J=６９，７．５Ｈｚ),３．２２(2H,。t,J=6.9,7.5Ｈｚ),5.76(1H,ｑ,J=1.9Ｈｚ),7.02(1H,。｡｡,J=1.3,
6.9,7.5Ｈｚ),７．１６(1H,ddd,Ｊ=13,6.9,7.5Ｈｚ),7.27(1H,。,ﾉｰ7.5Ｈｚ),７．５７(1H,。,J=7.5Ｈｚ)，
8.00(1H,t,J=6.9Ｈｚ).ＨＲ－ＭＳ腕/z:CalcdfbrC18H22N202:298.1681.Found:298.1685.25:Palc
yellowon.'Ｒ(film):3400,3250,1645,1360,930cm-1.1H-NMR(CDC13）Ｏ:194(3H,s),2.44(3H， 
s),2.85(2H,t,J=6.3Ｈｚ),3.48(2H,ｑ,J=6.3Ｈｚ),5.50(1H,brs),6.79(1H,．｡,上2.5,8.1Ｈｚ),７．０７
(1H,。,J=2.5Ｈｚ),7.18(1H,。,J=2.5Ｈｚ),７.Z2(1H,。,J=8.1Ｈｚ),7.30(2H,｡,J=7.5Ｈｚ),7.72(2H，
。,J=7.5Ｈｚ),820(1Ｈ,brs)ＨＲ－ＭＳｍ/z:CalcdfOrC19HZON204S:372.1144.Fbund:372.1125.
5-(2-Acetylaminoethyl)-2,2,4-trimethyl-2H-1,2-oxazino[2,3-α]indole(24）fnomla-A 
solutionofla(70.5ｍｇ,O32mmol)andp-tolucncsulfOnicacid(70.4ｍｇ,0.41,mol)inmcsityloxidc 
（5.5ｍL)washeatcdat55oCfOr2hwithstirring・Evaporationofthcsolvcntundcrrcduccdprcssurc
affOrdcdanoil,whichwascolumn-chromatographcdonSiO2withCHCl3togivc24(512ｍｇ,53％） 
５－(2-Acetylaminoethyl)-2,2,4-tⅡimethyl-2H-1,Z-oxazino[2,3-α]indole(24）ｆｍｍ２６－８兜
AqHC1(2.5ｍL)wasaddcdtoasolutionof26(34.0ｍｇ,０．１１，mol)inMcOH(５０ｍL)atOoCandthc 
mixmrcwasstirrcdatrtfbrlhAftcradditionofH20tothercactionmixturcundcricccooUng,thcwholc 
wasextractcdwithCHC13-MeOH(95:5,Ｖ/V).mccxtractwaswashcdwithbrinc,dricdovcrNa2SO4， 
andcvaporatcdundcrrcduccdprcssurctolcaveanoU,whichwascolumn-ChromatographcdonSio2with 
CHC13-McOH(99:1,ＷV)togivc24(25.0ｍｇ,78％)． 
Ⅳα,ⅣDDiacetyl-5-p-tosyloxytIyptamine（27）ｆｒｏｍ２５－Ａｓｏｌｕｔｉｏｎｏｆ２５（31.6ｍｇ,０．０９ 
，mol)manhydrousDIV価(3.0ｍL)ｗａｓａｄｄｃｄｔｏ６ＭＮａＨ(10.0ｍｇ,0.25,mol,washcdwithdry
bcnzcnc)at０℃withstirringAftcradditionalstirringatrtfOrlOmin,asolutionofAcC1(31.2ｍｇ,０．３９ 
，mol)inanhydrousDMF(Ｏ５ｍＬ)wasaddcdtothcresultantsolutionmlemixmrcwasstirrcdatrtfbr 
３０ｍｍ・AftcradditionofH20undcricccooU､９，thcwholewascxtractcdwithEtOAc､Thccxtractwas
washcdwithbrinc,dricdovcrNa2SO4,andcvaporatcdundcrrcducedprcssurctoleavcanoU,whichwas 
column-chromatographcdｏｎＳｉＯ２ｗｉｔｈＣＨＣｌ３－ＭｃＯＨ（98:2,Ｖ/V)ｔｏｇｉｖｃ２７(24.2ｍｇ，６９％)and 
unrcactcd25(9.5ｍｇ,３０％)inthcordcrofelution､２７:mp66oC(Colorlcssnccdlcs,rccrystallizcdfiPom 
CH2Cl2-hcxanc)．ＩＲ(KBr):3380,1698,1680,1660,1550cm-1.1H-NMR(CDCl3）６:１．９９(3H,s)， 
2.45(3H,s),2.60(3H,ｓ),２．８７(2H,t,ﾉｰ６３Ｈｚ),３．５６(2H,ｑ,Ｊ=６３HzcoUapscdtot,Ｊ=6.3Hzon 
additionofD20),５．６６(1Ｈ,brs,disappcarcdonadditionofD20),６．７９(1H,．｡,Ｊ=2.5,7.5Ｈｚ),７．２８ 
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(1H,。,Ｊ=2.5Ｈｚ),７．３１(2H,ｄ,Ｊ=7.5Ｈｚ),７．３５(1H,s),７．７０(2H,ｄ,上7.5Ｈｚ),８．３０(1H,。,J=7.5
Hz).Ａ"αLCalcdfbrC21H22N2o5S:Ｃ,60.86;Ｈ,5.35;Ｎ,6.76.Fbund:Ｃ,60.80;Ｈ,5.45;Ｎ,6.75． 
X-RaySingleCrystaIlographicAnalysisofl7-ThcrcflectiondatawcrecollcctcdonaRigaku 
o AFC5Rdifffactometcrovcrthcrangcof79.66゜<20<80.O3ousingCuKaradiation(上1.54178Ａ)andthc
u〕-2escanmelhodaｔａ２０ｓｃａｎｓｐｃｅｄｏｆ６９/ｍｉｎｎｌｃｓｔｒｕｃｔｕｒｃｏｆｌ７ｗａｓｓｏｌｖｃｄｂｙthcdircctmcthod
usinglVmHRIL6andrcfincdbythcfUll-matrixlcast-squarcsmcthodwithanisotropiclhcrmalfactorsfOr 
non-hydrogcnatomsandwilhisotropiconcsfOrhydrogcnatoms・mcfinalR‐andRw-factorswcrcO・O42
andOO63fOr2511obscrvcdrcflcctions[l>300ｏ(')],rcspcctivcly・nlcatomicparamctcrsarclistcdin
O Tablcl・Crystaldatafbrl7:C17H22N205;Ｍ=334.37;triclinic;spaccgroup,Ｐ１(掴);←10.7201(9)Ａ，
b=11.4019(9)Ａ,ｃ=7.8385(6)人;α=99.204(6)。,β=102.615(7)｡,γ=97.892(6)｡;Ｖ=908.1(1)Ａ３，
Z=2,,calc・=1.2239/Cm3．
ＲＥＦＥＲＥＮＣＥＳＡＮＤＮＯＴＥＳ 
１、ThisisPartlO2ofascricscntiqcd``nlcChcmistryoflndolcs，'・PartlO1：FYamada,Ｔ・Hayashi,Ｋ・
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２．ＭＳｏｍｅｉ,HbZcroCycに８，１９９９，５０，１１５７andrefercnccscitcdthcrcin、
３．Ｍ.Somci,MNakajou,Ｔ・庇ramoto,ATanimoto,ａｎｄＦ・Yamada,HCZemcyc化3,1999,51,1949；
MHascgawa，Ｋ・Yamada，YNagahama，ａｎｄＭＳｏｍｃｉ，ｊｂ”.，１９９９，５１，２８１５；Ｍ・Somci，Ｋ・
Noguchi,RYamagami，YKawada，Ｋ・Yamada，ａｎｄＦ・Yamada，jbjZf，２０００，５３，７;Ｔ・Kurauchi，
YNagahama，MHascgawa，Ｋ・Yamada，ａｎｄＭＳｏｍｃｉ，めjZﾉ.，２０００，５３，１０１７；Ｆ、Yamada，A
Goto,ａｎｄＭＳｏｍｃｉ,jbjd.，2000,53,1255. 
4．MHascgawa，YbNagahama，Ｋ・Kobayashi，MHayashi，ａｎｄＭＳｏｍｃｉ,Ｈｅ花mCycﾉ２F，２０００，５２，
４８３． 
５．ＭＳｏｍｃｉ,Ｎ・Oshikiri,MHascgawa,ａｎｄＦＹａｍａｄａ,ＨとZeroCycに８，１９９９，５１，１２３７．
６．ＣＪ､Gilmorc,Ｊ､ＡｐｐＬＣ'ＷＺ.，1984,17,42. 
Recelved，１０thAugust，２０００ 
